Introduction

32
Inhibition in neural circuits plays a fundamental role in modulating the activity and dynamic was a profile of intracellular calcium concentration over time. for calmodulin binding will therefore be smaller than the overall calcium concentration.
197
The outcomes of the multi-scale simulations are shown in Fig. 4 decline.
238
Together, these results indicate that the density of LVA channels is a major determinant of 239 dendritic calcium dynamics and hyperpolarisation-gated synaptic plasticity. to the H+VS stimulation protocol (Fig. 7) . We ran a total of 9 simulations where we reduced the 1.0×10 -8 receptors are phosphorylated (Fig. 9D ).
295
Finally we varied the timing between hyperpolarising and depolarising stimuli. In order to do 296 this, we used our multi-scale model to simulate a H+VS protocol in normal Type B MVN neurons. 297 We varied the onset of the hyperpolarising stimulus from -500 ms to +250 ms from the onset of 298 the excitatory stimulus (Fig. 10A) . In all cases, the amplitude of the hyperpolarising stimulus was 299 475 pA, and the duration was 250 ms.
300
The dendritic [Ca 2+ ] response showed a marked dependence on the relative timing of the 301 hyperpolarising and excitatory stimuli (Fig. 10B) sustained AMPA receptor phosphorylation is observed (Fig. 10B, D) , suggesting that the precise 306 timing of hyperpolarisation and excitation is crucial for hyperpolarisation-gated synaptic plasticity. Hucka et al., 2003) ). The biochemical model was edited and run in COPASI 4.16 (Hoops et al., 2006) . the "Events" functionality in COPASI in order to simulate a dynamic calcium signal (see below).
405
In order to explore equilibrium behaviours at different Ca 2+ concentrations (Fig. 2) channel density was reduced to % of that in normal Type B neurons (Table 2) . 2+ buffering and sequestration processes not explicitly included in our biochemical model. Then, the time resolution was scaled up by a factor of 40, given the relatively slower dynamics in biochemistry system when compared to the electrical system.
